This paper presents a scheme for classifying the Supply Chain Management (SCM) literature. SCM is broadly defined to include all classical business functions and theoretic management disciplines which impacted this emerging field. Consequently, its literature is very disjoint and disparate. It transcends several academic disciplines and professions. This paper presents a way to define the field in its entirety and delineate all of its facets in a manner that is parsimonious yet discriminating. Sample articles are classified to illustrate the descriptive power and the parsimony of this taxonomy.
Introduction

Background
Supply chain management (SCM) in general, is a synthesis of what was previously considered to be management of a number of separable business functions on the one hand, and several relatively independent theoretic domains on the other.
Among others these include; purchasing, inbound logistics, inventory control, contracting, manufacturing/outsourcing, performance/efficiency theory, relationship management, information systems, systems theory, mathematical and computer modelling, optimization etc. SCM content articles appear in rather disparate journals ranging from Management Science to Industrial Marketing Management.
Consequently, its literature is very disjoint. Hence this paper is an attempt at a synthesis to show how the threads or strains and weaving patterns of the various contributions fit together as part of the total tapestry.
2.SCM Literature
Epistemology of SCM
The literature of SCM has exploded during the last decade. It has become a major subtopic of production and operations management. Although today, SCM encompasses all activities involved in producing and delivering a final product or service, from the various sub-tiers to end-customers, it developed from multi-echelon inventory models (Clark and Scarf, 1960) . Several trends in logistics management have emerged subsequently. Each of these broadened while improving the focus of the previous. The notion of cost-cost tradeoffs was introduced showing that the lowest total cost might not be achieved by pursuing the lowest cost of each logistics process constituent. Hence, the concept of logistics integration was introduced by Bowersox (1969) .
In their practices, many companies recognized the fact that in optimizing logistics costs it was compulsory to include all relevant sub-tiers inside and outside of the firm, in terms of physical and information flows. These include all suppliers, and the entire distribution network. The challenge for logistics managers became to integrate logistical performance across all operating facets of a business. Meanwhile, researchers such as Houlihan (1985 Houlihan ( , 1988 , Lee and Billington (1993) , Cooper and Ellram (1993) , and Thomas and Griffin (1996) started to introduce and implement the SCM concept.
Contributing to the SCM literature today, are knowledge domains such as operation research, operations management, management science, system dynamics, economics, marketing, and information technology.
Among others, the following OR/MS and Operations Management subfields impact SCM:
(i) multi echelon inventory models {Clark and Scarf (1960, 1962) , Chen (1998 ), Chen and Zheng (1994 , Erkip et al.(1990) , Bessler and Veinott(1966) , Graves (1985) , Lee and Moinzadeh (1987a,b) };
(ii) location models {Cohen and Lee (1988) , Geoffrion and Graves (1974) , Revelle and Laporte (1996) }; (iii) performance measurement {Harper (1984), Rolstadås (1995 ), Miller (2001 , Bowersox and Closs (1996) , Beamon (1998 ,1999  (iv) Inventory and distribution {Federgruen and Zipkin(1984), Blumenfeld et al. (1985) , Burns et al. (1985) , Chan and Simchi-Levi (1998)} There are also some exemplary contributions to the SCM literature from outside the traditional OR/MS industrial engineering fields. Among these are: (i) Forrester (1961) contributed to the SCM literature from the economics and system dynamics point of view. He analysed the growth, decline, and growing variation in a supply chain which is known as "bullwhip effect" (Lee et al. 1997 ).
(ii) Cachon and Zipkin (1999) applied the Nash equilibrium for competitive inventory policies in a two-stage supply chain.
(iii) Postponement (Alderson, 1950) , Today postponement is widely used in inventory control and production system (Jones and Riley (1984) , Zinn and Levy (1988) , Zinn and Bowersox (1988) , Lee and Billington (1995) , Aviv and Federgruen (2001) ) (iv) Price incentives (Blattberg et al, 1981) . 
Paper organization
Section 3 of this paper discusses the need for a taxonomy at this stage of SCM literature development and taxonomies in general. Section 4 provides a taxonomy that can be used to classify any and all contributions to the literature of SCM. Several well known papers were used to calibrate both the taxonomy and the respective classifiers' -authors of this paper -judgments. Section 5 illustrates this classification, and Section 6 of concludes the paper.
Need for a SCM Taxonomy: a Discussion
As important as it is to publish the results or findings of good research in a given field of knowledge it is also important to systematically review the totality of such publications on some periodic basis (Goffman (1980) , Abbott (1988 ), Gupta (1996 A taxonomy for a given field of knowledge displays the field's domain in terms that are easy to understand, to communicate, to teach, to learn, and to work with.
The taxonomy can be used:
1. To efficiently and effectively classify any and all contributions/ for purposes of storage, recall, sorting, and or statistical analyses and because such classification results are meaningfully machine readable they in turn clearly enable further meta research publications (Reisman (1992) ).
2. To identify voids in the literature and hence directions/specifications for research in need of being performed publications (Reisman (1988) , (1989)) 3. Classification of papers based on a taxonomy makes similarities and differences among the respective studies very clear. Significantly, it does so in a most efficient and effective a manner.
The evolution of SCM from the early articles of Clark and Scarf (1960) Reisman ((1989 Reisman (( ), (1994 Reisman (( ) and (1992 This number represents only that part of the SCM literature appears on the PROQUEST and ELSEVIER databases Graphically, symbolically or both, will vividly display the similarities and the differences among the various contributions, thus demonstrating the relationship of all contributions and the practical applications of each to other. It will provide a framework by which all of the existing knowledge can be systematically filed and therefore recalled efficiently and effectively. By providing what amounts to an aerial view-a picture of the territory-it will identify the voids in the literature... Knowledge consolidation is a means to various ends, and it is also an end itself. It is a means toward the end of more efficient and more effective teaching and learning of new or existing knowledge. It is a means toward the end of more efficient storage and more effective recall and/or retention of knowledge. It is a means toward a more efficient and more effective processes of research leading to the yet unknown, to the design of the yet unavailable, and it is a means toward more efficient problem solving… (Reisman 1979) Morever,
The key to taxonomy effectiveness rests on criteria of comprehensiveness, parsimony and usefulness. Obviously, to be effective, a taxonomy must represent the full spectrum of the research chosen for categorization. Thus, comprehensiveness is a necessary condition for effectiveness. It is, however, not sufficient. To further be effective, a taxonomy should be parsimonious. It should not include unnecessary categories. Finally, to be considered effective, the taxonomy should be robust and generally useful. The categories should be reasonably if not mutually exclusive, i.e., non-overlapping, reasonably distinct, meaningful, commonplace, and descriptive to allow utilization by a wide variety of interested persons. (Vogel And Weterbe (1984) A taxonomy is not only a tool for systematic storage efficient and effective teaching/learning and recall for usage of knowledge but it is also a neat way of pointing to knowledge expansion and building. It identifies voids, potential theoretical increments or developments and potential applications for the existing theory. SCM has already generated a large enough literature allowing it to be considered as a separate and distinct field of knowledge. The increasing interest in SCM as an alternative tool for performance measurement makes a systematic elaboration of this field more crucial in helping researchers on-board as well as in attracting potential newcomers to the field.
Clearly, as is the case in one of the greatest and best-known taxonomies of all time, the Periodic building. The PTE has always indicated cells which described with great efficiency elements yet to be discovered. Thus if and when the SCM taxonomy is used to classify the entire set of extant articles, the cells remaining empty will vividly show the voids in the literature. To be sure some of those void "cells" have a greater research interest than others; however, they (the empty cells) will all create a full set of specifications for the researcher to pursue. This is amply demonstrated in Reisman (1992) . If on the other hand only a sample of the extant papers are classified then the probability that a void identified is truly so increases with the sample's richness and representativeness.
Clearly, as is the case in one of the greatest, and best-known taxonomies of all time, Periodic the type of study reported on, the structure of the SC involved, the SC activities addressed, and the degree of decision making and of information sharing. Under each of these factors, the most discriminating attributes are listed. The full taxonomy is illustrated in Figure 2 . In the proposed taxonomy, each contribution can be given an identification code based on seventeen domains grouped in four classes or keys for classification: 
Illustrative classifications:
At the outset, the authors of this paper were interested in seeing whether or not the taxonomy of Figure 3 was robust enough and yet discriminating and parsimonious to take on several papers known to these authors as representing rather different approaches to SCM. The SCM -related articles are first classified on six basic factors. Under each of these factors, the most discriminating attributes are then listed. Hence, each contribution can be given an identification code based on classes or keys for classification:
Exhibit 1.
The Value of Information Sharing in a Two-Level Supply Chain
Hau L. Lee, Kut C. So, Christopher S. Tang
Many companies have embarked on initiatives that enable more demand information sharing between retailers and their upstream suppliers. While the literature on such initiatives in the business press is proliferating, it is not clear how one can quantify the benefits of these initiatives and how one can identify the drivers of the magnitudes of these benefits. Using analytical models, this paper aims at addressing these questions for a simple two-level supply chain with nonstationary end demands. Our analysis suggests that the value of demand information sharing can be quite high, especially when demands are significantly correlated over time. 
NEAR-OPTIMAL ECHELON-STOCK (R, nQ) POLICIES IN MULTISTAGE SERIAL SYSTEMS Fangruo Chen, Yu-Sheng Zheng
We study echelon-stock (R,nQ) policies in a multistage, serial inventory system with compound Poisson demand. We provide a simple method for determining near-optimal control parameters. This is achieved in two steps. First, we establish lower and upper bounds on the cost function by over-and under-charging a penalty cost to each upstream stage for holding inadequate stock. Second, we minimize the bounds, which are simple, separable functions of the control parameters, to obtain heuristic solutions. We also provide an algorithm that guarantees an optimal solution at the expense of additional computational effort. A numerical study suggests that the heuristic solutions are easy to compute (even for systems with many stages) and are close to optimal. It also suggests that a traditional approach for determining the order quantities can be seriously suboptimal. All the results can be easily extended to the discrete-time case with independent, identically distributed demands. 
Operations Research
Optimizing Strategic Safety Stock Placement in Supply Chains
Stephen C. Graves, Sean P. Willems
Manufacturing managers face increasing pressure to reduce inventories across the supply chain. However, in complex supply chains, it is not always obvious where to hold safety stock to minimize inventory costs and provide a high level of service to the .nal customer. In this paper we develop a framework for modeling strategic safety stock in a supply chain that is subject to demand or forecast uncertainty. Key assumptions are that we can model the supply chain as a network, that each stage in the supply chain operates with a periodic-review base-stock policy, that demand is bounded, and that there is a guaranteed service time between every stage and its customers. We develop an optimization algorithm for the placement of strategic safety stock for supply chains that can be modeled as spanning trees. Our assumptions allow us to capture the stochastic nature of the problem and formulate it as a deterministic optimization. As a partial validation of the model, we describe its successful application by product flow teams at Eastman Kodak. We discuss how these flow teams have used the model to reduce finished goods inventory, target cycle time reduction efforts, and determine component inventories. We conclude with a list of needs to enhance the utility of the model. A mathematical model is used to evaluate the effect of contract on coordination of production and delivery in a two stage -one buyer one vendor-supply chain. The authors assumed demand distribution to be known and seek to find purchase timing and quantities and how much inventory should be kept under a periodic inventory review policy. The article evaluates the optimal replenishment and production policies when buyer and vendor fully share information but decisions are made in an uncoordinated fashion. They propose a stochastic model for this problem and solve it with previously known solution methods.
Results are compared according to single valued measures. Hence, (1.1/3.1.2) (1.1) (2.3) (1.3/3.1/3.2.2) (1.5/2.2/3.3) (1.1.5/2.1/3.1)
Summary and discussion of the illustrative classifications:
The above classifications for the illustrative examples are reproduced in Table 1 . Viewed this way it can be seen that all but one (Exhibit 4) involve a mathematical model. Namely, all others have (1.1…..) as the first entry in key 1. The fourth paper does not but concentrates on discussing performance and customer satisfaction measures. Hence the first entry is (4.3.1….), and because there is no mathematical model involved there is no discussion of solving procedures. This is recognized by noting the last field to be empty e.g. (). Because this paper also differs from the rest in not addressing decision making, and information sharing, the next to the last field is also empty e.g., (). Similarly, Exhibit 1 and Exhibit 6 provide single-valued measures as part of their solutions while Exhibit 2, offers a stochastic multi-valued measure. Thus Table 1 vividly shows the similarities and the differences among the papers included in this sample. Much like the periodic table of chemical elements, it does so in both an effective and efficient manner. If and when all of the extant SCM articles are so classified the result will easily identify the voids in the literature e.g., meaningful combinations of Figure 3 attributes not present in that extended Table 1 . A development such as that will be of great help to PhD candidates in search of a topic and to their dissertation committee members in considering proposals.
In the meantime Figure 3 can be used to define SCM as a field of knowledge and practice in introducing the subject to neophytes. Seasoned SCM researchers, authors and instructors may find it a useful tool for systematically filing and efficiently recalling papers seen. Firms dependent on cost-effectiveness of their SC may use it for purposes of SC configuration redesign/reengineering and logistics firms may use it for proposal generation. 
Concluding Remarks
There is always a subjective side to selecting illustrative papers. The above represent different periods, different journals, differing paths to theory extension, differing application sectors and differing research strategies. Even the respective authors emanate from different countries, indeed different continents.
As in any new sub-discipline of Management Science, the SCM literature is growing exponentially. This literature is recording advancements in theory and in solution methodology while at the same time expanding its domain of applications.
Because a major objective for this taxonomy is to systematically identify the voids in the literature 2 of SCM, we erred on the side that might appear to have an excess of detail. It may be that the Figure 3 taxonomy is too detailed than is necessary for common usage, thus violating parsimony. However, experience shows that it is easier to aggregate data in hand than not to have collected it in sufficient detail in the first place, Reisman (1979) . Lastly, no taxonomy should be considered fixed for all time. It should evolve as the field it addresses evolves over time. Even 2 As demonstrated for other OR/MS disciplines in Reisman [(1998), (1999), and (1992)] the Periodic Table of 
